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THE MAILING DATE OF THIS COMMUNICATION. 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent tenm adjusmnent. See 37 CFR 1.704(b). 

Status 

1)13 Responsive to Gommunication(s) filed on Election filed 4/1/2005 . 
2a)n This action is FINAL. 2b)l3 This acUon is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 1 1 . 453 O.G. 21 3. 
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8) n Claim(s) are subject to restriction and/or election requirement. 
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9) n The specification is objected to by the Examiner. 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the conrection is required If the drawing(s) is objected to. See 37 CFR 1, 121(d). 
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DETAILED ACTION 
Election/Restrictions 

1 . Applicant's election without traverse of Group I, claims 1 -1 7 and 42-48 in the 
reply filed on 4/1/2005 is acknowledged. 

2. Claims 1 8-41 withdrawn from further consideration pursuant to 37 CFR 1 . 1 42(b) 
as being drawn to a nonelected invention, there being no allowable generic or linking 
claim. Election was made without traverse in the reply filed on 4/1/2005. 

Claim Rejections • 35 USC § 112 

3. Claims 1 -1 7 are rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claim 1 it cannot be clearly understood what the difference is between the 
nozzle plate and the metal layer. The claim language leads one to believe there are two 
separate layers. However, it appears from the Specification that they are the same. 

Claim Rejections • 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the .manner in which the invention was made. 

5. Claims 1-10, 13, 16-17, and 42-48 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Silverbrook (US 6,019,457) in view of Tsung Pan (US 4,894.664). 
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Silverbrook discloses a monolithic ink-jet printhead (Fig. 17), comprising: 1) a 
substrate (130) having a lower ink chamber (115) to supplied with ink (106) formed on 
an upper surface thereof, 2) a manifold (1 14) for supplying ink to the lower ink chamber 
formed on a bottom surface thereof, 3) an ink channel (113) which perpendicularly 
penetrates the substrate for providing communication between the lower ink chamber 
and the manifold. 4) passivation layer (132 and 144) (col 7, Ins 50-56, as seen in Fig. 
12) stacked on the substrate, 5) a heater (12) provided between adjacent passivation 
layers of the plurality of passivation layers, 6) a connection hole (formed by 1 1 1 , as 
seen in Fig. 17), 7) wherein the connection hole (111) may have a circular, oval or 
polygonal shape (as seen in Fig. 1 1 ), 8) virtiereln the heater (120) sun-ounds the 
connection hole (as seen in Figs. 10 and 1 1 ), 9) wherein the ink channel (113) 
comprises a single ink channel formed at a location corresponding to a center of the 
lower ink chamber (as seen in Fig. 7), and 10) wherein the connection hole (1 1 1) is 
formed at a location conresponding to a center of the ink chamber (1 1 5), and the heater 
(120) has a ring shape surrounding the connection hole (as seen in Figs. 10 and 11), 
and 12). 

Silverbrook discloses the claimed invention, with the exception of 1) a nozzle 
plate stacked on the substrate and a metal layer, 2) the nozzle layer having an upper 
ink chamber formed therein on a bottom surface of the metal layer, 3) a nozzle in 
communication with the upper ink chamber formed on an upper surface of the metal 
layer, 4) a conductor provided between adjacent passivation layers of the plurality of 
passivation layers, the conductor being electrically connected to the heater to apply a 
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current to the heater, 5) wherein the upper ink chamber has a diameter the same as or 
smaller than a diameter of the lower ink chamber, 6) wherein the connection hole is 
formed at a location corresponding to a center of the upper ink chamber, 7) wherein the 
connection hole comprises a plurality of connection holes formed adjacent an edge of 
the upper ink chamber, 8) wherein the plurality of connection holes are formed around 
the heater and spaced apart a predetemnined distance from the heater, 9) wherein at 
least a portion of each of the plurality of connection holes is disposed within the 
boundary of the heater, and the heater defines a plurality of apertures, 10) wherein each 
of the plurality of apertures is either a hole surrounding an entire one of the plurality of 
connection holes or a groove surrounding a portion of one of the plurality of connection 
holes, 11) wherein the metal layer is made of one selected from the group consisting of 
nickel, copper, and gold, 12) wherein the metal layer is formed by electroplating to a 
thickness of about 30-100 um, 13) wherein the heater has a rectangular shape, and 14) 
wherein the heater has a rectangular shape, and a plurality of connection holes are 
formed adjacent an edge of the heater). 

Tsung Pan at least teaches 1 ) a nozzle plate (19) stacked on the substrate (1 0) 
and a metal layer (19), 2) the nozzle layer having an upper ink chamber (located above 
heater 1 5 and protective layer 1 5) formed therein on a bottom surface of the metal 
layer, 3) a nozzle (17) In communication with the upper ink chamber fonned on an 
upper surface of the metal layer, 4) a conductor (23) provided between adjacent 
passivation layers (barrier layer 21 and protective layer 25) of the plurality of passivation 
layers (col 2, Ins 57-66), the conductor being electrically connected to the heater to 
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apply a current to the heater (col 3, Ins 41-46), 5) wherein the upper ink chamber 
(located above heater 15 and protective layer 15) has a diameter the same as or 
smaller than a diameter of the lower ink chamber, 6) where in the connection hole 
(fomried by opening extending upward from well 11, as seen in Fig. 9) is formed at a 
location corresponding to a center of the upper ink chamber (located above heater 15 
and protective layer 15), 7) wherein the connection hole (formed by opening extending 
upward from well 1 1 , as seen in Fig. 9) comprises a plurality of connection holes formed 
adjacent an edge of the upper Ink chamber (as seen in Fig. 3), 8) wherein the plurality 
of connection holes are formed around the heater and spaced apart a predetermined 
distance from the heater (as seen in Fig. 3), 9) wherein at least a portion of each of the 
plurality of connection holes is disposed within the boundary of the heater, and the 
heater defines a plurality of apertures, each of the plurality of apertures exposing one of 
the plurality of connection holes (as seen in Fig. 3), 10) wherein each of the plurality of 
apertures is either a hole surrounding an entire one of the plurality of connection holes 
or a groove surrounding a portion of one of the plurality of connection holes (as seen in 
Fig. 3), 1 1 ) wherein the metal layer (19) is made of one selected from the group 
consisting of nickel, copper, and gold (abstract, col 3, In 67-col 4, In 2), 12) wherein the 
metal layer is fomned by electroplating to a thickness of about 30-100 um (col 3, In 67- 
col 4, In 2) (I.e, 1.5 mil converts to 38.1 micrometer (pm) and 2 mil converts to 50.8 
mlcrometer(pm)), 13) wherein the heater (60) has a rectangular shape (as seen in Fig. 
12), and 14) v)/herein the heater has a rectangular shape, and a plurality of connection 
holes are formed adjacent an edge of the heater (as seen in Figs. 3 and 12). It would 
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have been obvious at the time the invention was made to a person having ordinary skill 
in the Inkjet art to modify Silverbrook by providing the nozzle plate/metal layer, 
conductor and connection hole(s) as taught to be old by Tsung Pan for the purpose of 
eliminating adhesion, ink flow and alignment problems. The combination of Silverbrook 
and Tsung Pan discloses the limitations of independent claims 42 and 46. 
6. Claims 1 1 and 12 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Silverbrook (US 6,019,457) in view of Tsung Pan (US 4,894,664) as applied to 
claims 1-10, 13. 16-17 and 42-48 above, and further in view of Maeng et al. (US 
6,652,077 B2). 

Silverbrook in view of Tsung Pan discloses the claimed Invention, with the 
exception of wherein the lower ink chamber includes a plurality of hemispherical cavities 
in communication with a circumferential direction below a respective one of the plurality 
of connection holes, and wherein the ink channel is formed at a central portion of a 
bottom of each of the plurality of connection holes. Maeng et al. at least teaches 
wherein the lower ink chamber includes a plurality of hemispherical cavities (1 14) in 
communication with a circumferential direction below a respective one of the plurality of 
connection holes (122), and wherein the ink channel (116) is formed at a central portion 
of a bottom of each of the plurality of connection holes (col 4, lns1-6, Fig. 3). It would 
have been further obvious at the time the invention was made to a person having 
ordinary skill in the ink jet art to modify Silverbrook in view of Tsung Pan by providing 
the plurality of ink chambers as taught to be old by Maeng et al. for the purpose of 
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preventing satellite ink droplets, crosstalk and backflow of ink, while providing high 
speed printing and shortening the refill cycle. 

7. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Silverbrook (US 6,019,457) in view of Tsung Pan (US 4,894,664) as applied to claims 
1-10, 13, 16-17 and 42-48 above, and further in view of Min et al. (US 6,595,627 B2). 

Silverbrook in view of Tsung Pan discloses the claimed invention, with the 
exception of wherein the ink channel comprises a plurality of ink channels fomned on a 
bottom surface of the lower in chamber. Min et al. at least teaches wherein the ink 
channel comprises a plurality of ink channels (110) formed on a bottom surface of the 
lower ink chamber (106)(col 5, Ins 29-34, Fig. 4). It would have been further obvious at 
the time the invention was made to a person having ordinary skill in the ink jet art to 
modify Silveriarook in view of Tsung Pan by providing the plurality of ink channels as 
taught to be old by Min et al. for the purpose of preventing satellite ink droplets, 
crosstalk and backflow of ink, while providing high speed printing and shortening the 
refill cycle. 

8. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Silverbrook (US 6,019,457) in view of Tsung Pan (US 4.894,664) as applied to claims 
1-10, 13, 16-17 and 42-48 above, and further in view of Murthy et al. (US 6,120,135). 
Silverbrook in view of Tsung Pan discloses the claimed invention, with the exception of 
wherein the nozzle has a tapered shape in which a cross-section area decreases 
gradually toward an exit. Murthy et al. at least teaches wherein the nozzle (32) has a 
tapered shape in which a cross-section area decreases gradually toward an exit (as 
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seen in Figs. 8 and 14). It would have been further obvious at the time the invention 
was made to a person having ordinary skill in the ink jet art to modify Silverbrook in view 
of Tsung Pan by providing the tapered nozzle as taught to be old by Murthy et al. for the 
purpose of increasing discharge speed and provide a more focused ejection of ink. 

Comments 

9. Applicant should in response to the Non-final Office Action cancel, non-elected 
claims 18-41. 

Contact Information 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Juanita D. Stephens whose telephone number is (571 ) 
272-2153. The examiner can normally be reached on Flex. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on (571 ) 272-2149. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Infonmation Retrieval (PAIR) system. Status infonmation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomnation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.goy. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Juanita D. Stephens 
Primary Examiner 
Art Unit 2853 



April 27, 2005 



